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STUDYING HEAVY ARTILLERY FIRE Y PHOTOGRAPH Y

Some of the Things Uncle Sam's Coast
Defence Experts Have Learned

With Aid of the Camera
ll- - CIKVni.AXIJ MOPKKTT.

swiftest thing that tho
THE rncc has ever put In

la tho steel projectile
of n gun. No hum.in

eye enn follow Its flight. Released nt
n pressure of 40,000 pounds to tho
square Inch In a hent nt which dia-

monds melt and other forms of carbon
boll It darts through the nlr at the
rate of twenty-fiv- e miles a minute and
reaches the mark ahead of Us own
pound!

One of the most progressive
branches of our military service Is the
department of coast defence, which
under the farseelng guidance of Gen.
E. M. Weaver holds our shores and
harbors In a state, of alert prepared-
ness against foreign aggression.

At Hampton Honds sits tho coast
artillery board, composed of ofllccrs
and consulting engineers to whom are.
referred all problems relating to coast
artillery and who have tho responsi-
bility of testing all new Instruments
proposed for artillery use. Tho pur-
pose of this article Is to describe ono
among several notable achievements
of the Hampton Roads Coast Artillery
School, this particular work having
been done by Cnpt. V. J. Hehr of the
Coast Artillery Corps, who after years
of effort has recently dcvclocd a sys-
tem that makes It possiblo to take
pictures of the swiftest moving bodies,
the great steel projectiles of our big-

gest guns to seize them with the
camera's eye as they hurl through the
air at enormous velocities or at the
very moment of their emergence from
the gun muzzles, and to preserve these
Images, never seen before, for mili-
tary study and comparison. Capt.
ltehr was ably assisted in this work
by Engineer J. A. Wilson.

Some of tho Increments and dec-

rements of time Involved In tho photo-
graphs herewith published are as
email as part of a second.
And Capt. Uehr has devised a method
of taking photographs of projectiles
as they arrive at a steel target and
penetrate the target Inch by Inch that
involve Increments or decrements of
time as small as the 100,000th part of
a second.

To the uninitiated jit seems In-

credible that such Infinitesimal di-

visions of time can be used in prac-
tical calculations, but every trained
phys'-'s- t knows that In wireless work
scientists of to-d- speak casually of
experiments that take account of two-tent- hs

or one-tent- h of a millionth part
of a second!

What happens to the projectile af-

ter It leaves the gun, or after the dis-

charge of the gun and before the pro-
jectile has had time to Issue from the
gun barrel? What Is the action nt the
muzzle of gases generated?

What shape do these gases assume
as they leave the gun? What causes
the much discussed "gas rings" that
tometlmes form when a mortar Is
fired and oftener do not form? What
phenomena attend the arrival of tho
projectile at a solid steel target? Is
the steel actually fused by the heat of
Impact? Is It vaporized? Or what?

These are some of the questions that
Cnpt. Hehr set himself to soive, or to
help In solving, as he worked out his
methods of rapid photography. His
alms were strictly military, but his
results make fascinating appeal to the
general Imagination, Fancy doing
anything In the one hundred thou-
sandth part of a second!

Capt Hehr's general idea was to uti-

lize some phenomenon connected with
the discharge to nctuate, by electrical
connections, a mechanism that would
work a rapid shutter In a properly
placed camera.

The phenomenon of concussion was

Is a modern Charon. Pilot of
the little ship Fidelity, he fer-

ries more thnn live thousand
bodies a year over the River

Styx to their last resting place. The
Hlver Styx In this Instance happens to
be the East Itlver, New York.

Who Is he? Capt. Michael J. Hays,
master pilot.

For more than seventeen years now,
In the employ of the Charities Depart-
ment of, the city of New York, Capt.
Hayes has been nt the wheel of the
little munlcijal ferrboat Fidelity,
plying between Kant Twenty-sixt- h

street and Hart's Island. He Is n tall,
angular Yankee, with ne of those

"'don't know you but glad to meet
you" smiles and a quiet, unostentatious
manner. Twice a week every year of
the seventeen Capt. Hayes hits carried
the unclaimed dead of the great city
up the winding strenm to that hare
stretch of Island known as potter's
field.

"it's a kind of unpleasant business,"
remarked Capt. Hayes, "but you get
used to It the same as you get used
iii everything else."

Every morning, mln or shine, winter
nin summer, the boat starts out on Its
Mtnir of the various Institutions nlona
tho East Hlver, Hlackwell's Island,

ffllth the workhouse; the Metropolitan
.spltol, tho City Hospital and tho

Ward's Island and the
asylum; Hiker's Islnnd, the work-l,Jiyus- e,

Brother's Islnnd with the home
.Afip. Incurables, Knndall's Islnnd and
the Home for Feeble Minded Children,
tho Harlem Hospital nnd a number of
otherH. And each dny tho little white
boat receives its cargo of red rudely
made boxes with their Inert burdens,
which It carries down the river again,
nt dusk, to deposit In tho Morgue at
Twenty-nint- h street.

The bodies are left In the Morguo
for a week or ten days, waiting for
some one to claim them, nnd at tho
end of Hint time, if no ono has done
po, they are again put aboard the Fi-

delity and taken to pottr's field.
Twice a 'Week Capt. Hayes makes tho
long trip up to Hart's Island, carrying
an average of sixty bodies each trip.
This means that thorn are about 120
persons a week, 4S0 a month, or 0,700
a year, who die In city Institutions,
unclaimed, friendless.

"Of course, we havo mora In tho
rummer months," said Capt. Hayes an
ho leaned out of the window of tho
pilothouse and watched tho deck-
hands trundling on the cargo. "Thero
are more babies then, on account of
the heat and bad and so

tried first the smash of air against
a little swinging door; but this was
much too slow. The projectile was
hundreds of yards away before the
camera had registered Its picture. And
that chanco was gone!

In the next trial, several months
later, Capt. Bohr arranged to have
tho electrical connections made or
broken by the movement' of the gun
carriage Itself in recoiling; but the re-

sult was
Nor was he more fortunate nt the

succeeding target practice, when, hav-
ing placed the apparatus further for-
ward on the parapet, he had the cam-
era demolished by the force of the
concussion and several blades of the
rapid shutter broken.

He won satisfied now that his effort
ta actuate the camera mechanism from
tho gun carriage would never give the
requisite precision in results, and he
saw that he must work with a device
functioning more reliably.

In the months that followed before
the next target practlco the Captain
did some and finally de-

termined making tho projectile itself
displace a length of piano wiro fixed
across the muzzle of the gun and thus
actuate the electrical system and op-

erate the shutter.
In this way ho eliminated trouble-

some variables of recoil, elasticity of
the carriage, &c, leaving to determine
only the time element of the electrical
system to function.

This result was admirable and after
taking several similar pictures the
Captain found that he could now op-

erate with great precision that Is.
he could get tho same phase of the
dlschargo with almost Identical shapes
of gas cone and smoke cloud and he
could get these even time.

In the fall of 1912 Capt. Hehr sue- - ,
ceeded In obtaining a series of ex-
tremely rapid photographs showing n
12 Inch mortar battery In action. In
taking these lectures the camera was
placed on an elevation about ten feet
nbove tho concrete floor and about
sixty feet Kick of the. mortars. Tho
electrical device for working the shut-
ter was nctuated by the mortar Itself
In Its recoil. These pictures were
taken In about one five thousandth of
a tweond.

So great was the precision of thS
electrical device as to render possible
the photographic recording of these
mortar projectiles, moving at great
velocities, in almost any desired posl-tlo- n

after tho discharge, say two feet
away from the muzzle, or six feet
away, or twenty feet away, or right
at tho muzzle.

It Is interesting to note that the
strange "powder-puff- " effect Is never
seen, and although tho crashing ex-
plosion has taken place and tho pro-
jectile Is already started on Its long
Journey, the men (even the lanyard
man, who Is nearest) have heard noth-
ing, lnco the sound wnvca have not
yet 'had time to reach their ears. Nor
has tho mortar itself had time to recoil,
as It does presently, down Into the
well In the floor of tho pit.

The men nloard the towing vessels
that drag the floating targets during
gun and mortar prnctlce would seem
to be In a dangerous position, since
the tow line Is not more thnn 200
yards long for guns and COO yards for
mortars, and a very slight error In nlm
or adjustment might cause a deviation
of several hundred yards when the
range Is eight or ten thousand yards.

As a matter of fact, such errors do
not occur, and a gun pointer who
would make a right or left deviation
from the target of ten yards, or at the
most fifteen yards, at a distance of
five miles, would be considered unfit
for his Job.

on. We pick up bodies along the river
too. They come up In the spring. Ono
time we got three of them on three
successive days, nnd nil came up In
exactly the same spot." The captain
smiled a trifle ruefully. "They seem
to know what the Fidelity Is for."

All the pulling tugs nnd the stately
steamers on tho river recognize ami
respect the Fidelity, and various sa-

lutes were given across the waters as
we steamed slowly along on our funeral
mission.
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The 'powder puff" effect. The
smoke

in one or two rare Instances a tow-
ing vessel has been struck when a pro-
jectile has fallen short and then

to the right, as It Invariably
does owing to Its rotation In that di-

rection. The rifling of the gun barrel
causes this rotation.

Sometimes these great projectiles
ricochet several times, nnd go bound-
ing over the waters at a pebble skips
along the surface of n mill pond, only
there may be a distance of a mile
or more between these glan: leaps.

A strange phenomenon Is witnessed
by the observer on a towing vessel as
ho looks, rather uneasily perhaps, to-
ward the distant shore battery, that
seems to be firing straight at iilm.

"I might tell you she makes four-
teen miles nn hour if I wanted to make
an Impression," smiled Capt. Hayes
when I asked him how fast the Fidel-
ity went. "Hut as a matter of fact she
can't do more than seven." He gave
tho wheel a rpin and then turned to-

ward me with a twinkle In his eyes.
"She's been In this buslne.is for forty
years now nnd there's never been any
complaints from the passengers," hu
mlded,

We steamed on up the windlnfc
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Captain Michael J. Hayes.
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projectile still hidden in the
cone.

First there is a flash and a puff of
smoke; then nothing for a period of
seconds, whlie the projectile Is on Its
way; then suddenly a great splash as
the mass of Iron strike. the water.

Vp to this moment there has been
r.o sound of the discharge, r.o sound
of the projei. tile, since it ravels faster
thnn the sound waves; but now, after
it has burltd itself In the ocean, Is
heard Its own unmistakable voice, a
low, buzzing

Tho projectile Itself has arrived be-

fore the sound that It makes In tran-
sit, and the sound arrives afterward.
Last of nil Is heard the boom of the
discharge.

Owing to the great velocity of gun

RIVER STYX
cour- - of tho river, under the

Bridge, through treacherous
II II Gate nnd on Into the wide waters
t the Sound. After some three hours

or so wo landed at Hart's Island. It
was a cheerless, rainy day, and the
long, low lying Island looked bleak
and deserted. Down nt the dock four
convicts, with slickers over their
striped sthts, were waiting for us.
We steamed slowly up and made fast,
the gangplank was run out, and the
convicts tossed a long rope down the
plank, with a pair of Ice hooks at-
tached to the end of It.

After a moment some one on the
boat gave the word, the convicts put
their shoulders under the rope ami a
seoind later a long, red painted box,
rudely shnpol like a coffin, went slid-
ing up the gangplank nnd jolted down
onto the wet dock. Another followed,
nnd another. Some of the smaller cof-
fins, containing tho babies, were
tossul fnm the deck of the boat up
to the men on tho dock. For a half
hour this unloading went on until the
boat was empty and its c.ugo was
piled on tho landing in a clumsy monu-
ment.

The crew washed down the decks
with a hose. A big. black cov red
wagon had come down to the dock ami
tho cotllns wero placed In It, to be
taken out into tho fields nnd burled
three or four detp In a long trench,
each labelled for future reference.

Cnpt.Jlayes reached up and gave a
yank at the whistle, the lines were vast
off. tho door on the black wagon
hanged shut, a bundle if old newspa-
pers hurtled through the nlr nnd was
caught by one of the convicts Just ns
we began to get under way. Two of
the convicts stood on tho duck In tho
drizzling mln and stolidly watched us
swing out Into the river nnd head for
In me. They were hard, grizzled men,
seemingly void of emotion. Cnpt.
Hnyes waved hl hand out of the win-
dow nnd a few 'moments later they
were lost to view.

"It looks dreary enough now,"
the captain ns he cast a look

back nt the island, "hut In the summer
It's not so bad. The grass grows nil
over the Island In n soft, green carpet
and makes a pretty sight."

I gazed back at the dark strip of
land dotted with Its tiny white tomb-
stones,

"How many are burled thero now,
Captain?" I asked.

"h about 250,000 or 2CO,O0n," hp re-
plied. "You know," he went on, "some-
times I think I wouldn't mind being
burled there myself, After nil, what
dliTtrenco does It make, Onco you're
dtad. you're dead. Have some colfteV"

1

The The
at its end.

projectiles, it is nlmost impossible for
nn tbsrvcr near the target to seo
them ns they approach; but a trained
eye can discern the slower moving
mortar projcetllcw as they drop out
of the sky, as they come,
curving downward from a height of
four or five miles, half a ton falling
with

It Is difficult to realize what nn
enormous force Is released, when one
of theso guns Is discharged.
Tho pressure Inside of tho gun behind
the projectile Is between 35,000 and
40,000 pounds to the siuare Inch,

No engine or machine made by man
anything like thl. pressure In

stenm engines. In big turbines driven
superheated steam tho prest-ur-

does not exceed 200 or 300 pounds to
the square Inch, The huge hydraulic
presses that would up u steel
girder do not exert n prosit n of more
than 1.000 pounds to the square inch.

The only reason a barrel re-

sist this pressure ( I0.00U pounds to the
square Inch) Is that It is built up In
a serk s of concentric steel ho p or
tubes shrunk over the other un-
til there Is a capacity of
from 70,000 to tut.ooo pounds to the
square Inch.

Even at rest, tho turret of theso
great guns niti under such enormous
comprifslon, from being thus
within these outer Heel ci votings
that If the retaining steel Jickets wero
suddenly cut tile tube would blow
theniMives Into piece. from the vlo- -

.it reaction of release.
Not only does this smokeless, pow-

der Inside these giinn pro-
duce fiiurmuiiH pressure but It geno- -

Pictures Obtained of Steel Projectiles
Leaving Gun Muzzle at the Rate

of 25 Miles a Minute
rates Inconceivably great hent. Water
holts at 100 degrees centigrade; iron
melts at 1,400 degrees; platinum and
tho most resistant metals at 2,900 de-
grees; while tho hottest thing on earth
is the tcmperaturo of the electric arc,
In which carbon bolls.

This tcmperaturo Is between 3,000
degrees and 4,000 degrees centlgrndo
and Is bellevid to bo the same as that
of theso great powder chambers when
tho gun is fired. Thus a d.nmond, tho
hardest substance known, would melt
In tho barrel of a gun at
the moment of discharge.

Tho consequence Is that at each dis-

charge of a big gun a thin eklrt of
metal inside tho barrel Is literally
fused and this leads to rapid erosion
of tho softened surfaces undr tho
tearing prcssuro of gases generated.
Tho rifling is worn away, the band
over the projectllo becomes loose fit-

ting and sojn th huge gun, that has
cost such a great sum, Is rendered
unfit for service.

The life of a gun ts only
450 rounds; that Is, the gun would

WEST POINTERS' SILENCE1
SUGGESTED

was a woman who gave to West
IT Point cadets tho "silence," prob-

ably tho most tantalizing yet
rebuke a student body can

give a faculty otllccr. In no other
college "except Annapolis, which
adopted the "silence" from the army
hoys, will anything approaching it In
effect bo found.

No one outside military life can
estimate the crushing effect of this
punishment. Without the least dis-
play the cadets show their displeasure
In a manner that cannot be mistaken.
A "silence" Is the dread of every off-
icer who serves at West Point. The
memory of a "silence" clings to an
officer through his career In tho ser-
vice. It Is of those somethings
by which other officers appraise a new
nrrlvnl at a post. Tho army never
forgets the officer to whom tho re-

buke is administered, it being ac- -

PI n

cepted that the "silence" was not
without cause.

The origin of tho "silence" has
been a subject of much speculation
from time to time. It was once at-
tributed to a conflict of orders, the
cadets having boon directed to pre-
serve silence Just before the arrival
of nn unpopular officer In the mess
hull nt supper. The officer was so
surprised by the silence of the cadets,
talking being permitted at mess, that
he. took It as a rebuke aimed at him by
the corps. So much anger did he dis-
play that the cadets thought it a very
effective way of getting even with
unpopular superiors.

Another Version had It that the
"silence" was discovered In nn old
novel of school life in England and
was appropriated by the cadets. It
was really a group of ltrooklyn school
teachers who gave the cadets tho Idea
for tho silence. The Incident hap-
pened about twenty years ago.

It has been and Is now Out policy
of tlul authorities at West Point to
extend to schools the fullest courtesy
of tho ivsorvatton. ono duly morn-
ing a group of about twenty teachers
came over the side of all excursion
boat. Tho superintendent made It his
business to see that they were well
taken care of. Places barred to tho
general public were open to them.
Everything iiibout the academy was
explained to them and in the museum
the history of every battle scarred Hag
was told to them.

Olio of the sights nt West Point is
the mess hall The sehiMilma'.iinw'
guide knew that white linen, gutter-
ing silver and glnsswiiro would appeal
to women folks and ho suggested that

projectile almost out of the mortar. gas ring is
forming upper

shrieking

tremendous velocity.

rroduces

by

crumple

gun can

ono
resistance

squeezed

burning

dignified

one

bo out If firedworn every ! k (nln.
utes for u single day. Afti " u k
new life may be t.lven It by t, r 0lltthe Inner tube nnd putting , new
steel lining.

A few words may he n.l n ' .nut
tho formidable smokeless mu r njci
In these great guns. Tlil , , ri lnsplto of Its terrible power, ' ',.
nriccnt appearance nnd a 'i tlCit
of It may be held safely ., llnj
while It burns w th u Viu.l ,(,
flame.

There Is no danger of lis , ,
n?or detonating like gun eof.

it Is mado fr. m gun cotton i,y
a colloldlng proce.-- s that Is i r our
Jealously guaided inKltnry ( i.

There are foreign 5iivernin. ih.n
would glvo mllllotm to kn..w im, 7
how th.s powder Is made and ' ,v l
preservfd for years without ,ra.
tkn. Tho destruction ly ,,r (,f
two shlp of the l'reni'h ii.n j,J(.
It Is believed, to deterlor.it, f tht.r
smokeless powder.

WopyrliiM, 191". tin
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BY A WOMAN

It would be well for tln-- ,

nnd see the corps at ni W ,

the officer extended the
nt'Ver thought that he

West Point hiM 'I
women remained t sie ti.. ,u
dlno after a strenuous dr l9
broiling July sun.

Expecting the si Vere di .,

tlced everywhere doting U i

women were surpris 1 at tb. f I n

of the cadets at suprvr. T1 t. .

voices as. the cadet- - t.i ! ml
laughed over the happening f iy
wa.1 considered n breach of l ,(
by the schoolmu'anu' from ltr

"Nothing like this would - --

mltted in my class. Even tin- - i .
gnrten children would nut i n

such free rein," was the r. . ,f

one teacher.
Other criticisms followi.' 1

was all audible to the cub is
nearest table. If you want t.. n
army man talk dlxrospectf i
corps. Though nnuervd by "
tors, tho cadets who overhear I

table manners criticised did r. n,'
to offend tho women.

Unmindful of what he w is . .r.,
one of the young soldiers, w s

way Is now one of the best kr. i

airy otficers In the army, la.d 1. w
knife and fork, folded his ; - i '
looked straight ahead. T!" r
cadets' at the table caught W

and followed the example '
table captain. Cadets .it r
tables could not understand 1

happened to their neighbors
ting severely erect, arms f ! 1

their food still on they ,

Something must be up. In- - i 1

training told them that nn .1

been offered their friends .r :

they did not know what
who the offender was tlx--

the example of the cadets .. '

table.
In less than five minutes

criticism of the corps had t -- a

every cadet In the place i
ns erect as a ramrod. Ti '
voices had been replaced
lence. Not a word was sp

Tho change had come -

that the school teachers n i

thing was wrong. Per'
mand had been given for
duct, but when the ts

were discovered r. ' "

tho teachers realized wh..- ft
and with Hushed faces tie
out of Cullom Hall In a:. '

orderly retreat.
Two months later a ' t.i

the name given otllccrs
do with the drilling and . '

the corps, got Into d..-f- .i

cadets because he made t, 1

unexpected Inspections .r
strict and severe in can' '
rules. His interpretation '
was not that of the cub

must be done tn --

folly of his way. The i '
punishing an otlkvr wa
as they would like it nnd '

cumstances rolling cann. A3

stairs In the dead of n ... .i

be curried out at that t "i
lonce" treatment vis.ud
teachers was suggested

How It would work
was a question, but not I

known unless it wa.-- tri
cadets mat ched to supi r
later this olllcer was m
the mess. The cadets
mated conversation ul.er.
In the doorway of the bu
diately conversation tt
and forks were laid

sat at attention
ns on parade.

The officer Hushed, lie
the school teacher itn !!
ho was the victim of U.

inent. It was a problem
faced before.

"Full in'" he shouted
The corps came into !

marched them out in t' la

told the cadets ho Wat
those behind the plot t' m.

Hut ho got no answer a'
no supper that night.

A few months after t!
sent on a special miss,
the War Department
Inching the olllcer ft'"in v

This was the begin-"silence.-
s

No student ' T

been able to find a bi
showing

f

displeasure to a

her than that which i

cadets nearly a quart! r 'J
ago by llrooklyn schoolin

."IThe middles at Am
about the "silence" and J

It for trial on overpin.
only one instance- i K

silence inn producing th'
desired by the cadets.

About ten yiurs an ' '

"silenced" a I.iiutenan '

Quietness prevai'ed due
The otlleer g.ixo tin uitim
had noticed au thing mm
conclusion lie arose
thanked the iuli!sliipn.
honor the y had best""- -

assured tlnm that be '

Joyed a nied ' " o

Ins life, lie inu.il .

"silence ' The si i n i

crang, and the cadets -


